Augmenting action of nicotine on population spikes in the dentate gyrus of the guinea pig.
Effects of nicotinic cholinergic agents on field potentials recorded from the dentate gyrus were studied in thin transverse sections of the hippocampus of the guinea pig. Nicotine augmented the population spike elicited by the second stimulus of a paired stimulation to the molecular layer. The threshold concentration of nicotine to cause this effect was 5-10 microM. The augmentation of the spike was not accompanied by an increase in the rising slope of population excitatory postsynaptic potentials, and was not observed in the presence of bicuculline. Carbamylcholine had a weak and inconsistent effect. D-tubocurarine and mecamylamine also augmented the population spike. The action of nicotine was blocked by hexamethonium. These results suggest that nicotine facilitates the generation of action potentials in granule cells by depressing inhibitory processes, and that properties of nicotinic cholinergic receptors are different in different subfields of the hippocampal formation, presumably reflecting the diversity of the receptors.